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In additionto providingaccurateand timely data, the MississippiState Department
of Health (MSDH)is dedicated to generating innovative public health policies,
preventingdetrimental health outcomes,and improvingthe well-being of our most
vulnerable populations For several years, MSDH has produced annual reports
discussindhe harmful impactof maternalsubstanceuseon newborns Yet,levelsof
suchuseremainstubbornlyhigh. Thelackof preventivemeasuresand pollcyactlon
hasresultedin a continuousincreasen neonatalhospitalizationgelatedto maternal
substance use In particular, the COVIBL9 pandemic fueled a surge in such
admissions This report is a call for urgent action to reversethis alarmingtrend.
a A a a A anadicaldoiintuaity,public health structures,policy makers,NGOsand
faith communitiesneed to create an action plan to addressmaternal drug use,
reduce prenatal substanceexposure,and improve health outcomesfor infants. A
statewide collaborativeinitiative is neededto establishthe framework for future
actionandincorporateexamplesof successfuhationaland state-levelpolicies
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Background In additionto increasingmorbidity and mortality ratesamongadults,the abuseof opioidsand other substance$asled to increased
risksto infants from in utero exposureto drugsof addiction Althoughneonatalabstinencesyndrome(NAS)is historicallyattributed to prenatal
opioid use or medicationassistedtreatment during pregnancy,other prescriptionor illicit substancesnay causesymptomsof withdrawal in

exposedinfants. The epidemicof prescriptionandillicit drug useimposesan ongoingneedfor monitoring the impactof maternal substanceuse
on infants. Hospital dischargedata, a populationlevel data source, present an opportunity for such surveillance In addition to ongoing
surveillancethis report examineghe impactof COVIBEL9 on neonatalhospitalizationsvith prenatalexposure

Data Source Hospital dischargedata are one of the richest and most valuable sourcesof health-related information. In addition to clinical
diagnosesand proceduresperformed, this data source containsinformation on patient demographicsexpectedpayers,hospital charges,and
length of stay In Mississippi,all hospitals,exceptfor federal facilities, are required to submit data on inpatient stays,emergencydepartment
encounters,and outpatient visitsto the Inpatient Outpatient Data System a collaborativeeffort betweenthe MississippHospitalAssociatiorand
MississippiState Department of Health Reporting hospitals are shortterm general hospitals, specialty hospitals, and longterm healthcare
facilities

Methods: Thisis a retrospectiveanalysisof inpatient hospitalstaysfor state residentand non-residentnewborns Presentedn the report are the
numbersand evolvingtrendsin neonatal(0-28 days)hospitalizationsassociatedvith maternalsubstancausefrom 2010through 2021 In addition,
we evaluatedthe demographicand comorbid characteristics hospital charges,and length of stay for substancerelated neonatal stays that
occurredduring the 20162021 period. The unit of analysisis a hospitalization,not an individual patient. Includedin the report are caseswith
primaryandsecondarydiagnose®f neonatalexposureto drugsof abuse excludingobaccoandalcohol
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C InMississippineonatalhospitalstaysrelatedto maternalsubstanceausespikedfrom 113in 2010to 1,222in 2021

C Between2020and 2021, the numberof suchhospitalizationsncreasedoy 25%, jumpingfrom 982in 2020to 1,222in 2021 Thisisa
little studied and underappreciatedconsequenceof the increasein substanceabuseby alienated and anxiouspregnantwomen
duringthe heightof the COVIDpandemic

C Between2016and 2021, comorbiditieswere highly prevalentamonginfant staysrelatedto maternalsubstanceexposure 26% were
born prematurely, 26% had a coexistinglow birth weight, 25% had coexistingrespiratory conditions, and 14% had a coexisting

congenitaldisease

C In 2021, the overwhelmingmajority of infants impactedby maternal substanceuse were more likely to be poor. Amongthe 1,222
suchhospitalizations89%% (1,085) were coveredby Medicaidand 7% (80) were uninsured

C Total chargesfor these hospital stays more than doubled over this sixyear period, increasingfrom $19,936,930 in 2016 to
$42,592517 in 2021, totaling over $176 million between2016and 2021
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OVERALL

Figure 1. Neonatal Hospitalizations Related to Maternal Susbtance

Use, MS, 2010-2021
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The number of newborn hospitalizations due to intrauterine substance
exposureincreasedsharply,from 113 infantsin 2010to 1,222 infantsin 2021
(Figurel). Asshownin Figurel, there were two noticeable spikesbetween
2010 and 2021 There was a substantial increasein such hospitalizations
between 2015 and 2016 This spike may be attributed to the 2015
implementation of new diagnosticcodesthat allowed for the coding of non-
specificmaternal drug abuse Followingthis surge,the trend moderated but
continued to increase steadily Comparedto 2019 there were 128 more
newborn hospitalizationsin 2020 following maternal use of addictive drugs
Thiswasa 15.0% increase Duringthe COVIBL9 pandemicyears,there wasa
secondspike Neonatalhospitalizationgelatedto prenatalsubstanceexposure
jumpedfrom 982in 2020to 1,222in 2021¢ this representeda 24.5%increase
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How canwe stop this crisisfrom escalating?




TREND DURING COYA8D

Figure 2. Neonatal Hospitalizations Related to Maternal Substance Use, Monthly Total,
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Even before the COVIBEL9 pandemic, neonatal
hospitalizationsrelated to maternal substanceuse were
trendingupwardin our state. Duringthe LJl y R Sfifsk O Q
months, such admissionsremained relatively stable
Followingthis initial period of stability, however, there
were three spikes in neonatal admissionsrelated to
maternalsubstanceuse Thea (i | firss Pikewasnoted

in August2020and coincidedwith the end of the second
wave of COVIBL9. Thesecondspikeoccurredduringthe

last phaseof the third COVIBL9 wave in the winter of
20202021 a A & a A daat spikibvagdraOctober202],
shortly after the Delta wave subsided The strong
temporal relationship between these COVIBL9 surges
and increasesin neonatal admissionswith prenatal
substanceexposureprovidesevidenceof the LI Y RS Y A
detrimentalimpacton maternalsubstanceuse
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Figure 3. Neonatal Hospitalizations Related to Maternal Proportional AnaIySiS Between 2016 and
Substance Use, Proportion of Total by Year, MS, 2016-2021 . . .

i 2021, neonatal hospitalizationsrelated to

maternal substance use In Mississippi

5 . accountedfor 2.4% of all neonatalhospital
stays During the first four years of this

period, the proportion of neonatal
hospitalizationsvith prenatalsubstanceuse

= Increasedgradually,from 1.8% in 2016 to
24% in 2019 During the COVIBEL9

pandemic,however,the proportion of such

admissiongumpedfrom 2.4 in 2019to 2.8%

| In 2020 and 3.5% in 2021 This analysis

offers more evidence of COVIEL9Q a
negativeimpacton maternalsubstanceaiuse
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During 2021, nearly half (46%) of the drugsinvolvedin newborn hospitalizationsaffected by maternal substanceabusewere
unspecified Tablel). Thishigh percentageof unknowndrugsis concerningoecausehe shortandlongtreatment approachesould
be most effectiveif the usedsubstancas known. Theproportion of hospitalizationsvith maternalcannabisusewasalsoalarming
¢ 42% of all neonatal hospitalizationswith prenatal substanceexposurehad such a diagnosisin 2021 By comparison this
percentagewas 37%in 2020and 30%in 2019 Neonatalabstinencesyndrome,causedby severeintrauterine drug exposure ,was
documentedin 12% or 152 hospitalizations Among admissionswith specified drugs, only the proportion of opioid-related
hospitalizationsdeclinedbetween2019and 2021 Thegreatestincreasen suchadmissionsvasnoted for maternaluseof cannabis

(a101%increaselandamphetaminega 95%increase)

Table 1. Neonatal Hospitalizations Related to Maternal Substance Use by Type of Drugs Involved: Mississippi, 2019, 2020, and 2021
Type of Drug Year (Number and Percentage of Total) Absolute Change Percent
2019 2020 2021 20192021 Change,
N = 854 N =982 N = 1,222 20192021
Unknown 403 (47%) 490 (50%) 563 (46%) 160 +40%
Cannabis 255 (30%) 360 (37%) 513 (42%) 258 +101%
Cocaine 58 (7%) 58 (6%) 72 (6%) 14 +24%
Opiates 54 (6%) 32 (3%) 40 (3%) -14 -26%
Amphetamines (stimulants) 41 (5%) 53 (5%) 80 (7%) 39 +95%
Neonatal withdrawal syndrome 139 (16%) 133 (14%) 152 (12%) 13 +9%

Note: Some hospitalizations have more than one substaatz#ed diagnostic code. Therefore, the sum of hospitalizations by chtagories exceeds the total number for each year.
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Asidefrom exacerbatingsomeof the existingproblems,the COVIBL9 pandemiccreatednew challengedor
pregnant women suffering from substance use disorder Medicationassisted treatment, behavioral
therapies,and socialsupportfor pregnantpatientswith substanceusedisorderwere alreadylimited before
the pandemic! Nationwide,for example,only 23 percent of all substanceuse treatment facilitiesin 2018
had programsfor pregnant and postpartum women? Accessto such services,however, only worsened
during the pandemicastelemedicinereplacedin-personvisitsfor substanceusedisordertreatment.® While
beneficialfor patients sufferingfrom opioid usedisorder,telemedicinewasdifficult to implementin remote
rural areas* Besidescreatingfurther barriersto treatment, the COVIBEL9 pandemicalsodisruptedprenatal
carefor manypregnantpatients Dueto socialdistancingdirect interaction betweenprovidersand patients
declined, reducing the opportunities for screening,diagnosis,and treatment of substanceuse disorder
amongpregnantpatients In additionto suddenchangesn medicalcare,pregnantwomenfaceda plethora
of unprecedentedsocialand family hurdles, especiallyat the beginningof the pandemic Socialisolation,
fear of infection,lossof employment,economicuncertainly,andday care/schoolklosuresancreasedhe level
of stress and anxiety among pregnant women® Troublingly, domestic abuse spiked worldwide, a
phenomenonlabeledasd Ipandemicwithin a pandemice® Unsurprisinglysuchstressorsenhancedthe risk
for substancauseamongpregnantwomenasa copingmechanisnduringthis unprecedentedime.
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During the COVIEL9 pandemic,a A a a A alimited Jpubli© &ealth resourceswere

channelediowardscontainingthe spreadof this deadlyvirus Nonethelessmaternaland

child healthremaineda top public health priority for the MississippState Departmentof

Health Throughoutthe pandemic,the agencycontinued its ongoing surveillanceof

neonatalhospitalizationgelatedto substancauseandwarnedthe publicabouta sudden
iIncreasein suchadmissionsiuring 20207 Identifyingthe problemand monitoringtrends
IS not enough,however Publichealth structuresalsohavethe difficult task of designing
and implementingdata-driveninterventions Duringthe last severalyears,our state has
created robust drug misuse prevention programs This report highlightsthe need for

tailored public health interventionsthat target substanceabuseamongpregnantwomen
specifically
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DEMOGRAPHRICS

Figure 4. Neonatal Hospitalizations Related to Maternal
Substance Use, Racial Distribution, MS, 2016-2021
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During the 20162021 period, of the 5,173 neonatal
hospitalizationswith prenatal exposure,5,035 (97.3%) were
among Mississippiresidents Compared to African American
newborns (2,236 or 43.2%) and newborns from other racial
groups (147 or 2.8%), white newborns accounted for more
infant hospitalizationgelated to maternalsubstanceuse (2,790
or 54.0%). Thisis due to the fact, however,that there are more
white births than African Americanbirths in MississippiWhen
examinedby percentageof all neonatal stays,the proportions
of white and AfricanAmericansnewbornsaffected by maternal
substanceuse were not significantlydifferent: 2.7% of all white
newborns and 2.5% of all African Americansnewborns had
complicationsrelated to maternal substanceuse during the
20162021 period. Females(2,522 or 48.8%) and males (2,648
or 51.2%) were similarly affected (the sexof three infant was
unknown) In terms of age, most of the infants (4,965 96.0%)
were diagnosedduringthe dayof their birth.

13
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During 2021 the vast majority (88.8%) of neonatal hospitalizations related to maternal substance use were covered b
Medicaid and.5% were selpay (Figure 5 and Tab®. These findings indicate that nearly all infants impacted by
maternal substance use were bamlow-income households. By comparisodedicaid hospitalizations accounted for

for 65.1% of all other neonatal hospitalizations and-paly hospitalizations for 5.0% of all other neonatal
hospitalizations in 2021.

Figure 5. Neonatal Hospitalizations Related to Maternal Substance Use, Table 2. Neonatal Hospitalizations Related to Maternal Drug
Primary Expected Payer, MS, 2021 Use: Total Charges per Primary Expected Payer,
Medicaid — 1,085 _ 88.8% MISSISSIppI’ 2019
IS Payer All Mean Sum
% Other —] 0.7%
G Medicaid | 1,085 $35,973.80 $39,031,551
: pnvate_a o Seltpay 80 | $30,874.00 $2,469,922
O
ety E . Private 48 $19,744.70 $947,748
. . . . . Other 9 $15,921.70 $143,295
0 200 400 600 800 1,000
Frequency Count All 1,222 $34,854.80 $42,592,517
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Between2016 and 2021, the meanlength of stay for neonatalstaysrelated to maternal substanceuse wastwo times higher
than the meanlength of stayfor all other neonatalstays 8.4 dayscomparedto 3.8 (Figure6). Duringthe sametime, the mean
chargesof $34,034 for neonatal staysrelated to maternal substanceuse were more than two times higher than the mean
chargesof $14,024 for all other neonatalstays(Figure7). In addition, the total chargesmore than doubledfrom $19,936,930in
201610 $42,593517 in 2021, totaling over $176 million for the sixyear period (Table3). Of the 176 million, 156 million were
(88.6%) Medicaidcharges

Figure 6. Neonatal Hospitalizations Related to Table 3. Neonatal Hospitalizations Related to Maternal Drug Use: Figure 7. Neonatal Hospitalizations Related to Maternal
Maternal Substance Use Total Charges per Year, Mississippi 22021 Drug Use
Length of Stay (Days), MS, 2016-2021 Mean Hospital Charges, MS, 2016-2021
. 8.4 Year All Mean Sum $34,037
$30,000
] 2016 642 $31,054 $19,936,930
2017 689 $33,753 $23,255,948 $20,000
4 $14,023
, 2018 784 $32,801 $25,716,312 $10,000
2019 854 $38,283 $32,694,118
0 $0
Length of Stay Mean Charges
2020 982 $32,462 $31,877,252
Group Group
H Neonatal Stays Related to Substance Abuse [l Neonatal Stays Related to Substance Abuse
I All Other Neonatal Stays 2021 1,222 $34.855 $42,593,517 I All Other Neonatal Stays

to Maternal Substance
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Neonatalhospitalizationsrelated to maternal substanceuse were assessedor comorbiditiesfor the 20162021 period. Newbornsaffected by maternal
substancausewere more likely to be born prematurely(25.7%vs 12.5%) comparedto all other newborns Suchinfantswere alsomore likelyto havelow
birth weight (25.7% versus10.6%), respiratory complications(25.3% versus11.2%), congenitaldiseaseq14.0% versus9.6%), feeding difficulties (9.4%
versus3.2%), and congenitalbacterialsepsig4.0%vs. 1.5%). Thesedifferenceswere statisticallysignificantat p <.001 Seizuresa hallmarksignof neonatal
withdrawal,were recordedin 41 neonatalhospitalstaysrelatedto maternalsubstanceuse(Figure8 and Table4).

Figure 8. Neonatal Hospitalizations Related to Maternal Use of Addictive Drugs Table 4. Neonatal HOSpitaIizationS and Associated
Comparative Analysis of Comorbid Conditions, MS, 2016-2021 Comorbidities in MS: Combined Data for 202621
25.7% 25.7% 25.3%
25% ..
Conditions Number Percent
20% Preterm 1,331 25.7%
15% m— 14.0% Low Birth Weight 1,329 25.3%
: 10.6% 11.2% . .
10% 9.6% 9.4% Respiratory Conditions 1,306 25.2%
. Congenital Diseases 723 14.0%
5% 3.2% 4.0%
m 0.8% g0 Difficulty Feeding 487 9.4%
0% — =
Preterm Low Birth Weight Respiratory Congenital Difficulty Feeding Congenital Seizures Congenit3_| Bacterial Sepsis 209 4.0%
Conditions Diseases Bacterial Sepsis (Convulsions)
[Group H Neonatal Stays Related to Maternal Substance Abuse [ All Other Neonatal Stays [ | Seizures (convulsions) 41 0.8%

This analysis was performed using the following-10fZM diagnostic codes preterm/immaturity (P072, P073), low birth weigh, (P70, PO71)espiratory conditions (P2R28), congenital diseases (Q8D99), feeding difficulties of
newborn (P92), congenital bacterial sepsis (P 36) and convulsions of newborn (P90). Comorbidities between neonatal atdysithitiut substanceelated diagnoses were compared with -slgjuare tests.

Neonatal Hospitalizations Related to Maternal Substance Use in Mississgj21 0
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Duringthe 20162021 period, the overall number of hospitalizationsrelated to maternal drug use was highestin metropolitan areas
(Figure9). Thedistribution of neonatalhospitalizationswith and without substanceexposurewas similar, however (Figure10). When
analyzedby county of residence,the following counties had the highest proportion of neonatal hospitalizationsrelated to maternal
substanceause Harrison (11.0%), Hinds(9.6%), Lee(4.2%), Jacksor{3.8%), Joneq3.5%), and Forrest(3.5%).

Figure 9. Neonatal Hospitalizations Related to Maternal Substance Use by Area of Figure 10. All Other Neonatal Hospitalizations
Residence, MS, 2016-2021 by Area of Residence, MS, 2016-2021
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What is Neonatal Abstinence Syndrome?The neonatal abstinencesyndrome(NAS)is a clinical condition in newborn causedby the
prolongedexposureof the fetus to drugsof addictionusedduring pregnancy Thesuddendiscontinuationof thesedrugsatfter delivery
causesan onsetof withdrawal signs Accordingo literature reports, between55% and 94% of exposednfantsdevelopwithdrawal®

Findings The overall trend in neonatal abstinencesyndrome was upward during the study period, however, there were several
fluctuations between2011and 2012 between2016and 2017 and between2019and 2021 (Figurell). During2021, on averagea

baby sufferingfrom drug withdrawal wasborn everytwo and a half daysin Mississippi a total of 152 newborns Comparedto 2020
there were 19 more newbornswith NASIn 2021

Figure 11. Hospitalizations for Neonatal Abstinence syndrome | ClinicalSignsof Neonatal AbstinenceSyndrome Theintrauterine exposureto
sy 2056202 drugsof addiction could be associatedwith a constellationof clinical signsof

136 152 the. nervous gnd gastroin_testinal systemssuch as_restlessne.sshig_h.pitched

115 114 149 s crying, irritability, sleep disturbances,tremors, seizures,feeding difficulties,

” ” 103 ” diarrhea,and failure to thrive.? Suchclinicalsignsmay have variousdegreesof

150

100

” severitydependingon the level of exposure In addition, neonatalwithdrawal
78

Count

may be evidentin the first 24-72 hours of life, but signsof the condition may
also be delayed by a week or longer The nonspecificnature of the signs

associated with the intrauterine exposure to addictive drugs and short

44

33 34

H ” ” hospitalization stays make the neonatal abstinence syndrome difficult to
ol AL AP AP JF 30 40 0 JF 40 40 [ recognizeand diagnose Becauseof the abovementioned reasons,neonatal

50 +

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 abstinence Syndrome may be underdiagnosed and, consequently,
underreported
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WHATWEATTHEMISSISSIPBTATDEPARTMENIFHEALTHDO

TheEarlyIntervention (First Steps)is a federalprogramat MSDHthat providesservicedo infantsand youngchildrenwith
developmental delays and disabilities This support may include comprehensivedevelopment assessment,service
coordination, behavioralservices speechtherapy, physicaltherapy, languagedevelopmentand other services Perinatal
substanceuse mayleadto developmentdelays Infantswith disorderssecondaryto drugsor alcoholexposurequalify for
such development support For more information and to seek help for your child, pleasevisit a { 5 | Wehsite at:
https://msdh.ms.gov/msdhsite/_static41,0,74.ntml#services

Healthy Moms/Healthy Babies(HM/HB) is a casemanagemenfprogramestablishedo increaseaccesgo health careand
socialservicesfor Medicaideligible pregnant/postpartumwomen at-risk for health complications(e.g., substanceuse)
Supportiveservicesnayincludefinding doctorsfor maternity/child care,offering health educationaswell aspsychoesocial
and nutritional assessments/counselingssistingwith supplementalnutritional programs(WIC),and providing visits by
nurses, social workers, and nutritionists. For more information, please visit a { 5| (\&bsite at:
https://msdh.ms.gov/msdhsite/ static41,0,106.html.



https://msdh.ms.gov/msdhsite/_static/41,0,74.html#services
https://msdh.ms.gov/msdhsite/_static/41,0,106.html
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Thegoalof this report is to increaseawarenessamongthe medicalcommunity,public health structures,and policy makers
aboutthe impactof maternalsubstanceuseon infant health,a conditionassociatedvith severehealth outcomesand high
societalcosts Thespecificobjectivesare outlined below:

C Engaginghe maternity hospitalsin our state to collaborateon the developmentand implementationof standardized
protocolsfor the identification,managementandfollow-up of infantsexposedo drugsof addictionduringpregnancy

C Reachingout to prenatalcare providersand underliningthe necessityof screeningfor substanceabusedisorders(SUD)
duringthe prenatalperiod aswell asthe needfor the timely treatment andfollow-up of suchdisorders

C Encouragingneasuresaimedat expandingtreatment options for womenwith SUDand extendingeffective therapeutic
approachesuchasmethadoneor buprenorphinemaintenancetherapiest©

C Buildingsupportgroupsfor newbornsaffectedby substanceuiseandtheir motherst drugabuseisadiseaset mothers
andbabiesaffectedby substanceabuseneedfamily,community,and socialsupport

C Drawingattention to addictiontreatment barrierst substanceusingpregnantwomen may fear to seekmedicalcare
becauseof shame stigma,possiblecriminalsanctionsor losingcustodyof children??
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ACKNOWLEDGEMENY&: would like to thank the Inpatient Outpatient Data Systemat the MississippiHospital Associationand MississippiState
Departmentof Healthfor providingthe full data set for this analysisof neonatalhospitalizationsrelated to substanceuse in Mississippi Thispublic
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ANALYTICANOTESTo identify neonatal hospitalizationsrelated to maternal substanceuse we used the following International Classification®f
Diseased 0-ClinicalModificationscodes(ICD10-CM} PO61, P0414, P0416 P0417, P0440 P0441, P0442 P0449 P0481 Tocategorizeresidencestatus,
we appliedthe UrbanRuralClassificatiorscheméeor Countiesdevelopedby the National Centerfor Health Statistics® Thisreport presentsdata since
2010 however,for mostof the analyseswe usedonly the datafor 20162021 sincelCD10-CMwasintroducedin the fourth quarter of 2015 replacing
the previousclassificationsystem,|ICD9-CM Thesetwo classificationsystemsare not entirely comparable For the analysisof residencestatus only
dischargemamongMississippresidentswere used otherwise,analysesncludedresidentsand non-residents
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